Due to anthropogenic stress, the character of the Rąbień peat-bog reserve is changing, and large parts of it are being transformed into a transitional peat-bog. During more than 23 years of research, considerable changes have been noted in water pH (from 4.63 to 6.64), trophic status, and the species composition of algae. The subject of the research carried out in 2004-2005 were Bacillariophyceae and Chlorophyta. A decrease was observed in the number of species characteristic of high peat-bogs in favor of alkaliphilic species and those occurring in eutrophic waters.
INTRODUCTION
The subject of this study was the Rąbień peat-bog, which, since 1988, has been a nature reserve. It is a high peat-bog located in central Poland (near Łódź), on the border between the Vistula and Oder catchments.
The peat bog is undergoing a process of continuous eutrophication because of pollutants that permeate ground water from nearby settlements and a rubbish dump that was buried many years ago. Eutrophication is also the result of natural processes of peat decomposition and lowering of ground waters level due to land draining.
Over the 23 years of observations and research (Kucharski et al. 2004; Mamiński 1987; Sitkowska 1989 Sitkowska , 1996 , a retreat of high peat-bog vegetation (except the Vaccinio uliginosi-Pinetum community) in favor of low-peat-bog vegetation (Typha angustifolia L., Phragmites australis (Cav.) Trin. ex Steudel and Carex rostrata Stok.) has taken place. The peat-bog area is being colonized by birch-pine or willow tree stands, and subsequently by mixed forest (Querco roboris-Pinetum) (Kucharski et al. 2004) .
Despite these changes in the peat-bog, numerous rare and protected species of peat-bog plants occur there, e.g., Drosera rotundifolia L., Ledum palustre L., Oxycoccus palustris Pers., and Andromeda polifolia L.
An increase in trophic status was observed in the calculation of the Thumark index (i.e., the ratio of Chlorococcales to Desmidiales); its value increased from 0.25 (1982-1983) to 0.62 (1994) (Sitkowska 1996) and, indeed, up to as much as 1.0 (2005) . Together with increasing trophic status, an increase in the number of taxa characteristic for eutrophic waters, and a decrease in indicator species for high peat-bogs (see the results of the present study) were observed.
The aim of the present study was to perform qualitative and quantitative analyses of Bacillariophyceae and Chlorophyta assemblages, and to identify dominant and constant taxa and those characteristic and rare for this ecosystem. It also aimed to examine changes that have occurred over 23 years in the area.
MATERIALS AND METHODS
Samples for the present investigation were collected monthly from October 2004 to September 2005, except in March (when, because of a high water level, there was no access to the studied reservoirs). Sphagnum sp. was squeezed from the bottoms of two established sites.
Site 1 was a 1.5 m deep water body, 3600 m 2 in surface area, located in the eastern part of a peat-bog whose banks were overgrown by Phragmites australis.
Site 2 was an approximately 1 m deep peat post-excavation pit, 2500 m 2 in surface area, situated at a distance of about 1 km from site 1. The banks of site 2 were overgrown by Typha angustifolia, along with which Sphagnum sp. occurred.
The pH of water was 4.63 at site 1, and 6.64 at site 2. Water temperature was measured in the field at each sampling event (Table 1) .
The qualitative and quantitative analyses of diatoms were carried out using a method described by Rakowska (2001a) , while those of Chlorophyta used a method described by Starmach (1989) and Kawecka and Eloranta (1994) . Dominant species were those that occurred in amounts exceeding 5% of the total abundance (Starmach 1989 , Trojan 1975 ; constant species were those that occurred in 81-100% of samples (class V), and frequent species were those that occurred in 61-80% of samples (class IV) (Rakowska 2001b) . Rare species were those that were noted infrequently in publications based on data from Poland. Diatom taxa were identified using the Krammer and Lange-Bertalot (1986; 1988; 1991 a, b) , and Lange-Bertalot (2000 -2003 keys, and green algae, along with some other species, were determined using Förster (1982) , Hindák (1977 Hindák ( , 1984 Hindák ( , 1988 Hindák ( , 1990 , Komárek and Fott (1983) , and Komárek and Jankovská (2001) keys. The bioindicative values of diatoms were determined on the basis of Van Dam et al. (1994) .
RESULTS

Bacillariophyceae
In the 2004-2005 period, a total of 148 diatom taxa were identified at the two sites (Table 1, Fig. 1 ) At site 1, 107 diatom taxa were identified, among which there were eleven dominants (>5%) and seven subdominants (2-5%) ( Table 2 ). The main dominants included the following taxa: Achnanthes minutissima, Anomoeoneis vitrea, Frustulia rhomboides, Tabellaria fenestrata, and Tabellaria flocculosa. These taxa prefer oligo-to mesotrophic waters.
At site 2, where the water was less acidic and more eutrophic than at site 1, a total of 121 diatom taxa were identified. There were ten dominants and five subdominants there. The dominants were Achnanthes minutissima, occurring in its highest percentage in October (46.2%) and in December 2004 (36.7%), then in January and April 2005 (34.0%) at a water temperature of 0-10°C (Table 3) .
The following species occurred in higher percentages than at site 1: Achnanthes exigua, Achnanthes hungarica, Cocconeis placentula, Fragilaria construens, and Fragilaria pinnata.
Table 1
Data of material collected at the studied sampling sites. Fig. 1. Number of diatom and Chlorophyta taxa noted during the study period. At site 2, different species dominated from those at site 1. The occurrence of Achnanthes minutissima and Fragilaria pinnata at both sites might be explained by their being tolerant species, and ones that can occur in oligo-to eutrophentic waters. Among the main dominants occurring in all the months were: Achnanthes exigua, Achnanthes hungarica, Cocconeis placentula and Fragilaria construens. These species prefer eutrophic waters.
Taxa characteristic for site 1, Anomoeoneis vitrea, Stauroneis kriegerii and Eunotia bilunaris, dominated at site 2 in single samples.
Species that were constant for both habitats were Achnanthes minutissima, Cymbella silesiaca, Cyclotella meneghiniana, Eunotia bilunaris, E. implicate, E. soleirolii, Fragilaria biceps, Fragilaria capucina var. gracilis, F. pinnata, Gomphonema acuminatum, G. gracile, G. parvulum, G. truncatum, Nitzschia nana, N. palea Oedogoniales), were recorded. The number of green algae was dependent on the water temperature of the investigated sites. In summer and the early fall months, their highest diversity was observed (23 taxa in August 2005 -water temperature was 22°C at site 1 and 23°C at site 2), whereas when the water temperature was 11°C and 13°C, at sites 1 and 2, respectively (October 2004), six taxa were noted (Table 1 , Fig. 1) . During the present research, the occurrence stability of green algae identified in the study area was determined. An absolutely constant species was Scenedesmus quadricauda (Turp.) Bréb., which occurred in almost all the samples. Accompanying species were Cosmarium granatum (Bréb.) ex Ralfs, Kirchneriella contorta (Schmidle) Bohlin, Pediastrum duplex Meyen, Scenedesmus acuminatus (Lagerh.) Chod., Staurastrum hexacerum (Ehr.) Wittr., and S. margaritaceum (Ehr.) Menegh. All the other species of green algae were accidental. Among the green algae, there were three dominant species (only from the Chlorococcales order), nine subdominants (five from the Chlorococcales order, and four from the Desmidiales order). Eight influents (four from the Chlorococcales, and four from the Desmidiales order) were distinguished (Table 4) .
A decisive correlation between water pH and the number of green algae belonging to the order Chlorococcales and Desmidiales was observed. Desmidiales also prefer acidic water, although many of them are also encountered in waters of neutral or slightly alkaline pH. At site 1, where pH was 4.63, the number of taxa was 21, which was three times higher than at site 2 (where pH was 6.64). 
DISCUSSION
Because of anthropogenic stress, the waters of the Rąbień peat-bog are becoming more and more eutrophic and less acidic. In the 1982-1983 period in the Rąbień peat-bog, 126 green algae taxa were identified at eight peat postexcavation pit sites (Sitkowska 1989) . In 1994, in three pits (of the 8) that had not been filled with soil, 55 green algae taxa were recorded. Research carried out in 2004 Research carried out in -2005 proved the presence of 59 Chlorophyta taxa (at 2 sites that were accessible). Increases in the trophic status of the water and a decrease in its acidity have caused the disappearance of species that are characteristic for peat-bogs and that were noted in 1982-1983, e.g. Desmidium swartzii Ag., Euastrum ansatum Ralfs, E. oblongum (Grev.) Ralfs et Ralfs, E. verrucosum Ehr. ex Ralfs, Hyalotheca dissiliens (Smith) Bréb., Micrasterias thomasiana Acher, and Penium polymorphum (Perty) Perty (Sitkowska 1989 (Růžička 1977; Palamar-Mordinceva 1982) as species characteristic of peat-bog ecosystems.
Among 148 diatom taxa, 45.2% were eutrophic water species, which is the result of an increase in the trophic state of the peat-bog water. Two species were acidobionts, and sixteen were acidophils. As compared with other peat-bogs of central Poland, e.g. that near Sieradz (Rakowska 2000) , where 161 taxa were identified, and the peat-bog at Zdzisławów Village close to the town of Piątek, where 67 taxa were identified, the diatom flora of the Rąbień peat-bog is rich. This is a result of inflowing nutrients (phosphorus and nitrogen). They stimulate the development of algae, and particularly diatoms, which tolerate their increased level. The waters of the peat-bog are becoming increasingly less acidic, which effects the elimination of diatom species related to low water pH, e.g. Navicula brockmanii Hustedt, N. fossalis Krasske, N. gallica var. perpusilla (Grunow) Lange-Bertalot, N. joubaudii Germain, Pinnularia ignobilis (Krasske) Cleve-Euler, P. obscura Krasske, and Stenopterobia curvula (W. Smith) Krammer. The occurrence of this was recorded in -1983 (Kucharski et al. 2004 ). An increase in the trophic status of the reservoir is also observed in assemblages of vascular plants, which is related to the invasion of reed vegetation, such as the common reed, Phragmites australis, or the narrowleaved cattail, Typha angustifolia (Kucharski et al. 2004) . In contrast to Chlorophyta, which were also affected by temperature and water acidity, diatom assemblages were more strongly affected by increases in trophic status and water pH, and less by temperature.
